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Regional distribution characteristics of cotton fiber quality in main 
cotton production areas in China 


XU Naiyin, LI Jian 


(Key Laboratory of Cotton and Rapeseed, Ministry of Agriculture / Institute of Industrial Crops, Jiangsu Academy of Agricultural 
Sciences, Nanjing 210014, China) 


Abstract The significant regional differences in cotton fiber characteristics have been well recognized in not only traditional 
main cotton production areas, but also in the corresponding subregions in China. The evaluation of cotton fiber quality 
characteristics in each cotton production region is obviously benefical for understanding current developing conditions of 
cotton fiber quality. This can contribute to the intensification of superior cotton production areas and the development of 
cotton production areas with special fiber qualtiy characteristics. The GGE biplot experimental design was used to explore the 
interaction pattern between subregional environments of cotton and cotton fiber quality traits in three main cotton production 
areas (Changjiang River Valley, Huanghe River Valley and Northwest Inland) and their subregions. Data for the study were 
collected from the national cotton regional trials during the period 2011—2015. The results indicated that: 1) at main cotton 
production area scale, fiber length and strength in Changjiang River Valley (CRV) performed the best in the three main cotton 
production areas. Although all of these areas reached the Class II level of national cotton variety registration standard, there 
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were medium performances for micronaire value and spinning consistency index. Fiber length and strength for the Huanghe 
River Valley (HRV) were better, while micronaire value was higher than desirable. On the other hand, micronaire value and 
spinning consistency index were best for the Northwest Inland cotton production area. Both fiber length and micronaire value 
reached Class II level of national cotton variety registration standard, although fiber strength was the lowest in the three main 
cotton production areas. 2) For subregions within three main cotton production areas, fiber length was the highest in the lower 
and upper reaches of CRV, slightly poor in the Loess Plateau region and relatively good in other subregions. Strength 
performed well in the middle and lower reaches of CRV, Huaibei Plain, Nanxiang Basin and the Loess Plateau. It was 
relatively poor in the upper reaches of CRV and the Northwest Inland regions. Conversely, micronaire value performed ideally 
in the upper reaches of CRV and the Northwest Inland regions, but not so satisfactory in the subregions of the Loess Plateau, 
Huaibei Plain, North China Plain and the lower reaches of CRV. 3) For comprehensive fiber quality trait performance, the 
upper and lower reaches of CRV and the Northwest Inland regions were the most ideal subregions, followed by Huaibei Plain, 
Nanxiang Basin and the middle reaches of CRV. Then the North China Plain and the Loess Plateau were less satisfactory in 
terms of comprehensive fiber quality trait performance. This study demonstrated the effectiveness of "environment vs. trait" 
biplot in evaluating ecological regionalization of cotton fiber quality. It also provided a reference for the prioritization of 
development of high-quality cotton production areas and raw cotton selection strategy for the textile industry and also set the 
guidlines for further ecological regionalization of cotton fiber quality in China. 

Keywords Cotton; GGE biplot; Fiber quality; Main cotton production area; Regional crop trial; Environment by trait 
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Table 1 Summary statistics of numbers of trial group, tested cultivars and locations of the regional cotton variety trials in three main 
cotton production areas of China from 2011 to 2015 

£45 GLAUBE Changjiang River Valley EUM Huanghe River Valley FRAC AGERE Northwest Inland 
Year 282% Group  &àfh Cultivar it Site 482% Group  &ÀTh Cultivar it Site 482% Group mał Cultivar XE Site 
2011 4 36 72 4 38 76 2 13 14 
2012 4 38 72 3 30 54 2 24 14 
2013 4 32 76 4 37 73 2 25 15 
2014 3 24 57 4 32 80 2 27 18 
2015 3 21 56 3 24 60 2 12 18 

Bit Total 18 151 333 18 161 343 10 101 79 


RAJH T 2011—2015 RAE R 70] 753508 DX HA as JUR PRA Se M8 ZB. ICE at a K h RU ZB RU P8 HE PS Fb DC B) 59 2A 2B eh RA ZB E 
REKRAI No Trials groups include the mid-maturing conventional, the mid-maturing hybrid in the cotton region of Huanghe River Valley, 


the mid-maturing in the cotton region of Changjiang River Valley, and the early-maturing and the early-medium maturing in the cotton region of 
Northwest Inland regions. 


R2 REER Ț EEE [X BT X0 23 FCR 2S ES pog! 
Table 2 Division and major geographic areas coverage of main cotton production areas and subregions in China 
fcr x RE SUK Get Swe 
Msn Conon Subregion Code Main geographic areas of each subregion 
production area 
KIH Aa ELE CH PO) | ce Sth Er EOS 
Changjiang Upper reaches of CJ Hilly land in Sichuan Basin 
River Valley Im WAAC (PREECE). HARALD RIGS. BRE DAS 
(CJ) Middle reaches of CJ CJ2 Hubei (except Xiangyang City), isi pu and Jiangxi, South of the Huaihe River 
EGIT cB MEA. HL 
Lower reaches of CJ South of the Huaihe River in Jiangsu and the coastal region in Zhejiang 
ARAH CJ4 388 16386 RAA H A AA 
Nanxiang Basin Xiangyang of Hubei and Nanyang of Henan 
Haa k Aa MILF ER xt LAN ERC A LAA, HA AR BB IR BB 
Huanghe River Huaibei Plain North of the Huaihe River in Jiangsu and Anhui, Eastern and Southest of Henan 
Valley HIFR HED HAIR wb. AB. (uf 
(HH) North China Plain Northern Henan, Hebei, Shandong, Tanjin 
Stak Ws REPRE. UAAR, BREA 
Loess Plateau West of Henan, South of Shanxi, and Guanzhong region of Shaanxi 
FRAC A Ed TR itz x FR LAG Se BY AE Ms ZR St P8 FA SB Be H it RI BE ER 
Northwest ane NWI Southwest in Junggar Basin in the north slope of Tianshan Mountains and Hexi Corridor 
Inland Northern Xinjiang in Gansu. 
(NW) [:E- js NW2 XUL EU RSS EB ZR da Hb Fa) Be 


Southern Xinjiang 


Around Tarim Basin to the south of Tianshan Mountains. 


CJ, HH JU NW DAAK 2L zik, 88 20] rt a A ES AGES Fd PX B 1008. CJ, HH and NW are the codes of the cotton production areas of Changjiang 


River Valley, Huanghe River Valley and the Northwest Inland, respectively. 
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#3 2011—2015 EREE HRA n s BO KE 
Table 3 Cotton fiber quality characteristics of the main cotton 
production areas in China in 2011-2015 


iX LMR md AAA pita 
i Changjiang Huanghe River Northwest 
d River Valley Valley Inland 
£ <E 
; MEKE 29.721+0.1la 29.194+0.11b 29.667+0.10a 
Fiber length (mm) 
[cr 
. IRR .,, 30.559+0.14a 30.086+0.13b 29.280+0.14c 
Fiber strength (cN-tex ) 
. See 5.22140.03a — 5.30340.03a  4.485+0.04b 
Micronaire value 
(FIRS Elongation (9e) 5.67440.08c 5.926+0.07b ^ 6.58340.06a 


RHE 
Reflectance (96) 


78.13640.19b 75.795+0.31ce 78.958+0.28a 


FE Yellowness 7.783+0.05ab  7.95440.08a . 7.70840.06b 
mE 
, ENE 85.388+0.07a 84.898+0.12b 85.040+0.14b 
Uniformity index (%) 
AER 
Spinning consistency 143.043+0.79b 137.838+0.96c 146.668+1.06a 
index 


AGE BIZ SE PCS ER FEARR Fialo ATA 
DEFERT E 5%KF LŽ. The mean + SE stands for the 
mean of each fiber quality character in the corresponding cotton 
production area and its standard error. The same below. Values 
followed by different letters in the horizontal rows are significantly 
different at 5% probability level. 
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Fig.1 “Which-won-where” view of GGE biplot showing the 
interaction pattern between cotton production subregions and 
fiber quality characters in the main cotton production areas in 
China from 2011 to 2015 
EARE say Len. Str. Mie. El, Rd. b. Un fI Sci 2331] 
RAMAKE, Hage. BREE PIR, RHE BE. B 
FEMAM HSM. "B3 CI. CI2. CI3. CJA, HH1, HH2, 
HH3, NWI WI NW2 795: EE fSE3, NE XB SWR DU 2. 
FEl Len, Str, Mic, El, Rd, b, Un and Sci prefixed with plus sign (+) 
stand for fiber length, fiber strength, micronaire value, elongation, 
reflectance, yellowness, uniformity index and spinning consistency 
index, respectively. CJ1, CJ2, CJ3, CJ4, HH1, HH2, HH3, NWI and 
NW? prefixed with asterisk (*) are subregion codes, see the table 2 
for detailed subregion names. The same below. 
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Fig.2 “Ranking sub-regions” view of GGE biplot referring to fiber length (a), strength (b), micronaire value (c) and spinning 
consistency index (d) in the main cotton production areas in China from 2011 to 2015 
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E, The dotted lines are concentric circles with the center of fiber length (a) , strength (b), micronaire value (c) and spinning consistency 


index (d) respectively for convenient comparison the distance between subregion marks to the center. 
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Table 4 Cotton fiber quality characteristics of subregions within the main cotton production areas in China in 2011-2015 


T8164 EX RE ZHEKIE ker E EEA aE SCI 
Cotton ecological subregion Code Fiber length (mm) Strength (cN-tex™') Micronaire Spinning consistency index 
KI Ei# Upper reaches of CJ CI 30.19540.20ab 29.425+0.33bed 4.89840.07d 145.747+1.75abe 
KIH ý? Middle reaches of CJ CR 29.389+0.16cd 30.721+0.19a 5.347-:0.03a 140.819+1.21¢ 
JL Fi Lower reaches of CJ CB 30.506+0.21a 30.76150.31a 5.121+0.07be 148.240+1.04ab 
M2230 Nanxiang Basin CJA 29.372+0.18cd 30.192+0.34ab 5.024+0.10cd 140.804x1.34cd 
TÉJUEIE Huaibei Plain HH1 29.547-:0.28cd 30.55740.31a 5.372+0.06a 141.759+42.56c 
*EJEXEER North China Plain HH2 29.160+0.09de 29.881+0.16bce 5.255+0.04ab 136.585+0.96d 
SE Loess Plateau HH3 28.75740.34e 30.110+0.29ab 5.377+0.10a 136.329+42.64d 
deta Northern Xinjiang NWI 29.792+0.14abe 29.586+0.21bed 4.370+0.06f 150.896+1.46a 
AZAR Southern Xinjiang NW2 29.548+0.13bed 28.989+0.17d 4.593+0.04e 142.651+41.25be 


AWA DS FARE 5%XKELER TE. Values followed by different letters in the same column are significantly different at 5% 


probability level. 
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LmmIBE. 

3 wWit5zit 

SES — A x P8 KA E i IPS B POSSE GET 

TL Kee aa aK A PA aK 
ARB=AEF RE, SEP ME Z iB] ^R tS 
RMR SBRAGER ER hF tte A E 
TAEKES SE EGS ERIS ELIT BS RAKIA, 
FSRRAF ZAGER REIRAS 
VER! Alt, Ai E GA PETRO TE (ES ER 
SES MA eB RMSE. BAREO 
1998—20014E £ El 8 £F 2E eU FE T 0] £s 5R 4 Mr 8 EH, 
KLM KMAZS GMB MIL RDI; pcr d 
I. 58, FACE, SSK elm; FILA 
SiR X A ZEB. KEEPS. Seay, (tt 
BERE. ERRE +A PRA PER 
ERM aah HB ARAMIUA, KLUB D 
fEFHEKE. BRE, batt FEI 
eX, (SRM Bie; MiA RK AS sa PE (E 
MERRIER, iE, Samii KE £T 
2E mA EK REF BR Ziel, RRS 
312005—201145E SH SS rh f 16 2T 28 RE ia B d E 8] 
SRAM, PHAUPSERTRDCZTAERKIR. DARA, 

Sn fk SEETRIgZEIUm UL; RLS RAA D 
RERA, KIARA A EKE M tae a 
Fann; Eo ARD Reames. AF tte 
£T 4f BASS 8 XC ARERR FH SIL BOR, 
FEARREN, DANARARE— 


3.1 
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*5 115A 


HRS: REE RRC AER KT AE C hinaX -Hf558 


XETEIE Esc BUT FAH ENARE E te XB] aE 
Wn HE, CAA Zink E Ne DCBSZT E 
dn XU REUERFIE S AR EEBIS. AAARKABRA= Ath 
[X BARA HATE so Ft DC a ash 3 BY £T Eo oa OH EE AT on 
RMP EA, SHAE BI Set E. fh 
RRA, AFERKA KAE KEM Leo I Be 
8f, JF ASAD ESI CAR TE o Fe ER XE B II RANE, TIO 
3 yo (1252515 5) TRIBU rh; wu iom DX RS 
STE I AM EESR EE eer, (Seem; ILA 
Bite DX BY SS ye EE (30425 2535 SS MAM RY, £T 
ZEE HK EE A SS oe P (83 9 ES] R Aa 46 oo HR XE BY I BRAT 
7É, (AIEEE AMKPAMRE. KARR 
EB AMAIA ES, BATA RSGE RAST 
A’ RBig] & Bs] — X E P7 iK BS MER Mite pst 
qn FR F E on oa T JU B E ATO, A ATE Se SB BETA 
AREK f DX £T 48 an PKS BBA 
3.2 KEEP 8 EXC NIE [X [8] ARM E E 23 AT 

BSEC 

ee DOT ERESERKI 73 7h [8] B3 
WRK, BPR ati RK IIIA. BR 
HAD Pa HO, AAA KE ELE 
R SI-FRARLaR EE, PRAES DC 3E eU 
fists", AF SWRA AREA 

RAR WAAR r ERE B SEDET, RR 
Ar pig] 22 5a LO CE TET SEE DIS R 
ZB MK SOO GAZE ELSE HE AR [8] AE AS Sth AE i n BT 
AIA A), Fal SAEs refe (B SEHR 
RN SUM AAAS, ILS BEACH KF E oo oa 
—ARBOLEM IRK. RMS ATS LEURS 
3E ^R [e] E S RAHAT ont, Roe wh T 
46 am E BY AR Se eS, Pinna dc ERES DC fn 
REE: SB. BARAR BEN, RAKE 
S, BARERA, KERER. EZE RA 
UAEHVLEFRAESRE T tate A E mate A BH 
SE AYE R ft) ERS U a] RR 3 RAID 73 3 7 
BARR. BAH, Bi 4 PORK, DRA E m 
mipMFELBER, FHKE, HEE B78 
(3 MERER ER C, BRR BI. RRS”! 
BAAD T mp at Ae BEF AEE an oa xk Se de V B3 KI tS 
(E, 379 R RI 7i 188 K A SURE T A ERIE, 
ike. ESSE. SRB. SERE” 
ain T 33g Tm EES mAn feles. 3 793738 
KRAMAR, (227280 TB, mnm. Absa te Ne 
ZH RAISES. HORS OMT K IH 
tdm PX BS £T E Sh Ea AE RS PEERS, dRIBESJI E 


MALABAR Rei T B se Pe (EUR E 
fth £T 2 à Js PER KK, KIL RAK 3 78 6 (8 
m, EEG E ERE AS EC AG SER KEM Eb Re 
PAWS, GFARBRAR MRE My, ERAR 
353835 MJ AS [8] L8 ER SR T BA SX AR PX ABA AE oni 
XEN TREE, mem EE KR S BUT 
RESAF +H EA, SFM KMD BUSTO 
PUK SA 4 mmeEAK AD ERS SS, SUK 
[B] B3 £T 4 s JE UE TA EL A Tz TE IS AEE NAA 
ME. AH, BFW RIKEN RED TS 
TE BO BF FAA ZEEE KR, Ft 
Ta XE RU Rz E e CULA P7 pORESB B EEXST TERI SC Fa fe 
Bal, X FS t K A eE IE [X [8] £F 28 dà I SEE BS S 
FEB SITZ [ed EE OU FR » TEC FH GGE XU ELE 
H-E DER, RRT 2011—2015 FERRE 
T std cR pg E K SAAT 4E i Ea 8 az 8] BR TF 
KK, EDU ER T EIKI 3E 32 RAI HA My, 
H 258 DCXJ 2& NE X BS] £T 2 i I SEE ETT T 23 5 EE 
HR. CRRA, ZPAEJKTE EGARDUAECGI BGBRERDEKGI E 
ARNEDCTJERAÉ, BtaRWKAe, HERIK 
JW. HSSBEEEEXADUKGIORIXM. LA. EIF 
ER. REGE PEEUmEH, mms. KI 
+ iif A 4b ge fex TRE RE; See el sse 
DX. MeRKNKLLHRORY, mE LAR 
AUGER. KIRAM FRAD 78 e (B 8 m; 
eee BX. KL RS KL LA se KY aE 
MARAR, LFR, LP RASA 
HRT, SeIb FRR mmm. eeu 
AFE GA ts tn uz [BIB X REMAR, HE SEE 
AR, WERA pOUR B EB TE SERO. 
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